Spatial and temporal aspects of cAMP signalling in cardiac myocytes.
1. beta(1)-Adrenoceptor and M(2) muscarinic receptor regulation of cAMP production plays a pivotal role in autonomic regulation of cardiac myocyte function. However, not all responses are easily explained by a uniform increase or decrease in cAMP activity throughout the entire cell. 2. Adenovirus expression of fluorescence resonance energy transfer (FRET)-based biosensors can be used to monitor cAMP activity in protein kinase A (PKA) signalling domains, as well as the bulk cytoplasmic domain of intact adult cardiac myocytes. 3. Data obtained using FRET-based biosensors expressed in different cellular microdomains have been used to develop a computational model of compartmentalized cAMP signalling. 4. A systems biology approach that uses quantitative computational modelling together with experimental data obtained using FRET-based biosensors has been used to provide evidence for the idea that compartmentation of cAMP signalling is necessary to explain the stimulatory responses to beta(1)-adrenoceptor activation as well as the complex temporal responses to M(2) muscarinic receptor activation.